Preferential binding of the xeroderma pigmentosum group A complementing protein to damaged DNA.
The xeroderma pigmentosum group A complementing protein (XPAC) is involved in an early step of nucleotide excision repair, the main process that removes UV damage and many chemical lesions from DNA. To explore the properties and function of XPAC, recombinant protein encoded by the human XPAC cDNA was expressed with an N-terminal polyhistidine tag in Escherichia coli and purified to homogeneity. The soluble fusion protein could correct the repair defect in vitro of XP-A cell extracts. XPAC protein bound to DNA with a preference for UV-irradiated over nonirradiated DNA, as determined by a gel electrophoresis mobility shift assay with a 258 base pair DNA fragment (the association constant was approximately 3 x 10(6) M-1 for the fragment irradiated with 6 kJ/m2 UV light). Removal of cyclobutane pyrimidine dimers from UV-irradiated DNA by enzymatic photoreactivation did not significantly reduce binding of XPAC to the irradiated fragment, indicating that binding was mostly due to (6-4) photoproducts, with a preference for a (6-4) photoproduct over an undamaged base pair up to 300-fold. Undamaged single-stranded DNA competed about 4-fold more effectively than undamaged double-stranded DNA for binding of XPAC to a UV-irradiated fragment. In addition, XPAC bound to DNA treated with the chemotherapeutic agent cis-diamminedichloroplatinum(II). The results suggest that XPAC functions as a key component in recognition of DNA damage during repair.